Primary effect of bromoxynil to induce plant cell death may be cytosol acidification.
Bromoxynil, 3,5-dibromo-4-hydroxybenzonitrile, is a commonly used herbicide and is also used as a tool to trigger rapid cell death in basic botany. However, the primary effect inducing cell death is not known. Bromoxynil inhibited the cytoplasmic streaming and killed cells in Chara corallina when it was applied in the acidic external medium. At higher pH, bromoxynil was inert even at high concentrations. It was speculated that bromoxynil in the protonated form enters the cell and acidifies the cytosol by releasing H(+). Experiments using analogues of bromoxynil supported this possibility. Acidification of the cytosol by bromoxynil was confirmed by experiments using pollen tubes. Based on the acidity of the apoplast, the herbicide action of bromoxynil in higher plants was discussed.